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Large frugivorous forest birds are among the most endangered avian groups in the
Neotropics. Despite this fact, there has been little field work on members of these
groups or on other large Neotropical forest birds. While current studies of Neotropical
forests are beginning to provide data for reserve management at the ecosystem level, we
lack information for management of particular species or habitats. Throughout Latin
America, large forest frugivores are economically important as food, as pets or in local
crafts. They can also be important seed dispersers and can be used as indicator species
of habitat disturbance in protected areas. The conservation status of these birds
demands more attention and commitment from conservation organizations and the
scientific community in general. Further field research should focus on the basic eco-
logy and natural history of endangered and non-endangered species. These studies will
aid in developing badly needed long-term management and monitoring plans both for
populations of large forest frugivores and their habitats.

Introduction

Nearly one-eighth of the 3800 species of
Neotropical avifauna are endangered or vul-
nerable (Collar and Andrew, 1988; World
Resources Institute, 1990). Many of these are
large forest frugivores, especially of the fami-
lies Cracidae (guans and curassows),
Psittacidae (parrots), Tinamidae (tinamous),
Ramphastidae (toucans) and Psophiidae
(trumpeters). Nearly 40 per cent of the 48
species of larger Neotropical parrots and
macaws are listed as endangered, threatened
or vulnerable (Collar and Andrew, 1988). Of
the 36 species of guans and curassows, 18
species (50 per cent) are endangered or vulner-
able, and an additional six subspecies are
threatened (Strahl, in press). The status of
most toucans, tinamous and trumpeters is vir-
tually unknown.

Given their vulnerability and their ecologi-
cal and economic importance, the lack of more
field research on the basic biology of these
birds should be of major concern.
Conservation biologists, park managers and
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ornithologists must dedicate more research
efforts to these Neotropical birds. These stud-
ies should be linked to the management and
conservation of protected areas. The purpose
of this paper is to outline the biological and
economic importance of these species, point
out specific information gaps and present rec-
ommendations for future research.

Biological and socio-economic
importance of large Neotropical forest
frugivores

Avian frugivores can be important seed dis-
persers or seed predators in forest ecosystems
(e.g. Janzen, 1983; Wheelwright, 1983;
Diamond and Lovejoy, 1985; Estrada and
Fleming, 1986). Large avian frugivores (>700
g) can contribute 60-75 per cent of the total
biomass of avian seed dispersers in
Neotropical forest ecosystems (Terborgh, 1986;
Erard and Sabatier, 1988).

These species also have direct and indirect
economic value. Virtually all studies on subsis-
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The rare brown phase of the female northern hel-
meted curassow Pauxi pauxi. This endangered
species is rapidly disappearing from its former
range in Venzuela and Colombia due to widespread
hunting and habitat destruction (S. D. Strahl/WCI-
New York Zoological Society).

tence hunting in the Neotropics show that large
avian frugivores are among the most important
sources of protein for rural peasants and native

The band-tailed guan Penelope argyrotis. Excellent
indicator of Andean slope cloud forests in
Venezuela/Colombia. Locally threatened, but
common in undisturbed forests. A good species for
inclusion in monitoring programmes
(S. D. Stmhl/WCI-New York Zoological Society).

In-depth studies of non-endangered species such as
the yellow-knobbed curassow Crax daubentoni can
shed light on the biology of more threatened forms,
while simultaneously producing critical data for
management programmes (S. V. Strahl/WCI-New
York Zoological Society).

Indian populations (Robinson and Redford, in
press). Generally, guans and curassows rank
as the highest category of avian biomass taken
by subsistence hunters, followed closely by
tinamous, trumpeters, parrots and toucans.
Additionally, some species are hunted by
peasants and native indians for use in local
crafts or ceremonial purposes. Some large for-
est frugivores are also major game birds for
sport hunters, especially the cracids and tina-
mous. Although this has fewer direct benefits
for local human populations, licensing fees
and money spent at hunting sites can be an
economic incentive for the management of
wild populations of certain species.

Finally, the trade in live birds for the pet
market, expecially of parrots and toucans, is
an important economic activity in many
Neotropical regions. In particular, parrots and
macaws have been vigorously persecuted
(Roet et al. in Pasquier, 1981; Nilsson, 1985;
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Broad, 1986). Recent reports from the Orinoco
River Delta in Venezuela indicate that up to
10,000 macaws (Ara spp.) were illegally
exported per month during 1986-87, leading
to disastrous declines in local populations
(Desenne and Strahl, in press). In some
extreme cases, the pet trade has contributed to
the virtual extinction in the wild of rare
species, such as the Spix's macaw (Ridgely,
1981; Thomsen and Munn, 1988).

Large avian frugivores as management
tools

Because of their ecological and economic
importance, the conservation and monitoring
of large avian frugivores should be an essential
part of the management of Neotropical pro-
tected areas. For only a handful of forest

reserves and national parks in Latin America
are there specific procedures for monitoring
their health. The need for the development and
implementation of such plans and procedures
is obvious. In particular, avian families such as
Cracidae and Tinamidae can be of significant
importance as indicators of hunting pressure
and/or habitat destruction. For instance, the
Cracidae are easily censused, long-lived, are
major target species and their populations
respond very quickly to hunting or habitat
disturbance (Silva and Strahl, in press).
Similarly, parrots and toucans can be used to
estimate population declines due to live trap-
ping, hunting pressure or habitat disturbance.
In short, monitoring changes in abundance in
large frugivores can be an important compo-
nent of management programmes, as the sta-
tus of these species often reflects the conserva-
tion status of the protected area as a whole.

Habitat destruction in north-central Venezuelan mountain range. Although such obvious forms of human
intervention can be directly measured, other disturbances can best be estimated through monitoring
programmes of wildlife (especially those species susceptible to hunting)
(S. D. Strahl/WCI-New York Zoological Society).
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Rufous-vented Chachalaca Ortalis ruficauda.
Somewhat adaptable to disturbed areas, a good
indicator of ecotone areas. Common in Venezuela
(S. D. Strahl/WCI-New York Zoological Society).

Trend in research and future directions

Very little literature exists on the ecology and
natural history of large Neotropical forest birds.
While there is growing interest in these families
among Neotropical biologists, relatively little
detailed field work has been undertaken over
the last decade, with the exception of a few iso-
lated studies on endangered species (e.g.
Texeira and Snow, 1981; Lanning and Shiflett,
1983). Only 19 publications on the field biology
of the families Psittaddae, Cracidae,
Ramphastidae and Tinamidae appeared in
international ornithological journals during this
period, of which 15 were short notes.

The lack of basic life-history data on these
groups is alarming, especially considering
their importance as seed dispersers and their
economic importance for local human popula-
tions. Therefore, basic studies on population
dynamics, censusing methods and basic natu-
ral history must become a priority. These stud-
ies should include not only short-term census-

es, but detailed long-term studies that should
provide the necessary baseline information for
application to management models.

Furthermore, it is imperative that the inter-
national community define research priorities
for large forest birds beyond the endangered
species research or 'lifeboaf strategies. Studies
on the status and ecology of highly endan-
gered species should be accompanied by
detailed research programmes on non-endan-
gered species within these families (Leek, 1979;
Erard and Sabatier, 1988; Thiollay, 1989). We
cannot merely continue 'lifeboaf operations on
endangered species to the exclusion of studies
of their commoner relatives. The latter can
serve as reference points for investigations of
endangered congeners and will provide base-
line data for future conservation arguments.
Therefore, studies on endangered species of
large forest frugivores and their less-threat-
ened relatives should be complementary parts

Southern helmeted (or horned) curassow Pauxi uni-
cornis. This endangered and little-known species is
rapidly disappearing from its former range in
Bolivia and Peru due to widespread hunting and
habitat destruction (S. D. Strahl/WCI-New York
Zoological Society).
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Lowland rain forest at a remote site in the Caura river basin, Venezuela. Studies and surveys of wildlife in
such undisturbed locations are important to gather baseline information for application to monitoring
programmes of wildlife (S. D. Strahl/WCI-New York Zoological Society).

of our strategies for conservation and manage-
ment of Neotropical forests.

Because large frugivores may be critical eco-
logical and economic components of
Neotropical protected areas, both the extent of
human disturbances (hunting, habitat destruc-
tion and trade) and population responses of
target species must be quantified. Long-term
ecological studies of wild populations should
include estimates of natural densities, home
ranges, recruitment rate and diet. This infor-
mation, combined with information on the use
of non-endangered species by hunters or trap-
pers can be extremely valuable in the planning
of long-term conservation of large tropical fru-
givores and of Neotropical forests as a whole.

Conclusions

Studies on large avian frugivores can be
among the most crucial factors in the future
management of Neotropical forests, and must
not be overlooked in conservation planning.
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By and large, nature reserves in the
Neotropics lack active management beyond
their declaration. Widespread hunting and
habitat destruction are common in most of
these reserves. Protected areas must be
designed in part with particular high-risk
species in mind, and these should be empha-
sized as indicators of the welfare of the eco-
system. However, few scientific investigations
and practical recommendations are available
for decision-making by governments through-
out Latin America. Therefore, studies on
species management within protected areas
can have far-reaching effects. Whether it be as
food, ornamentation, pet trade, sport hunting,
seed dispersal or indicator species, large forest
birds can have an impact on the present and
future economies of Latin American countries
(Delacour and Amadon, 1973; Pasquier, 1981;
UNAM, 1981). These arguments must be used
to attract government attention to these
species as important national renewable
resources. On the other hand, these studies
should be designed to produce results that are
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meaningful to national interests. Aesthetic
arguments, although appealing to some indi-
viduals, need to be backed by more convinc-
ing arguments of sustainable development at
local and national levels.

The above recommendations obviously rep-
resent a large financial commitment. More sci-
entists should be enlisted actively in these
investigations to a far greater extent than they
are currently. Most importantly, local scientists
and students in Latin America should play an
important role in this research. Conservation
money should be largely directed toward
long-term detailed research and more inter-
disciplinary participation of local and inter-
national conservationists.
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